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On wne p;thological arterial changes in the spleen.

by ... ihakonetschny. 5 j

Virchow's archives, 245: 564-577 (1923).

Ii view of the latest coiicepts relalive to the nuture and genesis of [T~
.-rogc‘-r051s, it beeomes necessary to examine those hListological cth'o
of e various arveries which aven toaay are still grouped under the e
coLinciive cane of arteriosclerosis by many authors. The frequent changes
ol tne s.lenic arteries are of particulur interest at this time und it may
e oasked wnlch peculiarities they reveal in compaidison with other athero-
sc.erotic arterial changes.

It vill be nmy tusk in the present paper to describe the pithological
alicrations charucteristic for the splenic arteries, and to give a picture
of treir ;radual inception.

The special literature on this problem is sparse. Particular attention
is uirected to ilerxheimer's work, who stresses the frequent hyaline uegene-
ration of the splenic arteries. according to his description, the wulls of
the miall splenic arteries are strongly thickened and swollen, tne hyuline
ndssC3 now enconpass the entire diameter of the vessel, now only a rortion.
ro cell nuciel are demonstrable in the hyaline messes. The endothelium
{requently is sceparated. The vascular lumen is considerably nuarrowcd, even 1
up to complete closure.
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The suthor does nol treut the question of fatty deposits «nd hyper-
nlastic chanzes of the splenic arteries in detail. He does not want to
include itne vascular changes described by him among atheroscleroses und
c;olains tnem as "a functional manifestation of detrition or adjustment."

Wplnﬂbr 4ls0 found hyaline deposits in the intima of small splenic
arteries in 3/4 of all cases examined by him, and considers them typicul
chianges in vernicious anemia and hemolytic icterus.

In 1922 ratsuno described the process of the fibrous intimal
vaicizening of small splenic arteries, comnencing in youth and complicated
in later years by secondary, regressive manifestations. This leads to
"ilncroscierosis," aeveloping in the wake o»f functional attrition.

Ul Lhe earlier authors, Stilling glves us more precise indicutions of
Lo hyaline degeneration of splenic arteries. This autnor thinks that
ayaline 1s deposited orirarily in the media, but often also in tne
raventitia. The author says: "I invariably found the enithelium and \\
intima to be unchanged."

\
In contrast, wWallat noints out tnat hyaline deposits coccur i:. the l
intinus as well as the media. Klein also observed a "hyaline welamorpnosis
of the arterial vessels" up to compiete closure of the latter's lumen.
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Other authors (Ssotnitschewski, Leven, Prym, Jores, Fahr) hive m.de
only incidental references to the changes of splenic arteries, variiculurly
in conncction with the changes of renal arteries in contracted kidney.

In this connection most of these authors tend to identify tie changes of
the smller arieriss of the internal organs, also of the splecn, wiiln a
ranifestation of the peneral picture of pathologicul alterations in the
vuscular system, As ourly as 1880 and 1892 Ssotnitschewski anu wseven
pointed to a connection between the chanzes of the splenic arterices and
thie changzes of the entire vascular system. The latter describes a complete
fivrous induration of the spleen and considers it a result ol vusculur
dise.se, the vessels being, in his words, "hignly arteriosclerotic.®

The author did not describe the nature of this arteriosclerosis, howcver.
It is only since the publication of Jores' papers that added =ttenlion is
devoted to the finer structure of the affected arterial wall, also of the
saicenice a"terles, and that the importance of elastlc-hyperpl¢st1c intimas
thickening is obeing stressed (Jores, Fahr).

In 1920 ilueck has drawn a sharp line between hyaline degencrition and
other pathological processes observed in arteriosclerosis. ilic ascribes
the cause of hyaline degeneration to a loosening of the intimu and to
certuin caemical, perhaps also’ fermentative fuctors which promote the
deposit of hyaline, the chemical structure of which is still uninown. (%)

Prym treats the .ohenomenon of fatty deposits in the arterial walls
in more detail, particularly those of the spleen. His description indicutes
that tiie intima becomes fatty especially in the small splenic arteries, and
this not uniformly, but in the form of button-shaped thickenings (on cross
sections). On longitudinal sections these thickenings occur as fotiy
apsresates in the arterial wall, where they protrude toward the media and
comprecss the latter., Owing to this circumstance the author was unable to
establish with certainty whether fat was deposited only in the intima or
also in the media. rHe received the impression that the medis as well as
the adventitia were included in this fatty process. .ccording to his
ucseriplion, severe fatty degenerition leads to a complete obliteration of
the simill arteries. "rFatty thrombd" are frequently found in the latter's
lumen. The author concludes generally that fatty deposits occur along
Lne clustic fibers; ne observed in the initial stages that they start at
the Laim. elast. int.

Joree ulso points to the fatty degeneration oi' the small splenic
arleries and lists them in the records of the material tested by nim.
“re snill splenic arteries were invariably involved, usually severely so;
tie follicular arteries were, as a rule, affected by severe dcgenerution,
tre larger srteries with or without commencing degeneration gave the
appeirance of severe elastic-hyperplastic intimal thickening.

u\'ul:oi s

(#) Herm. Fischer's "Contributions to the problem of hyaline deyeneration !
of the small splenic vessels," Inaug. Diss. Munich 1919, wnfortunately was
not accessible to me. d
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usunoki also treats the problem of fatty degeneration of snlenic
aricrics; ne also observea fatty depusits in the trabeculae and the

cipsu In some cases he found lipoid grains in the vasculir luacn and

in all wall layers of the small vessels. Severe fatty degenerition was
frequeatly noted in the intimu and occasionally in the adventitia. In
certuin cuses the focul futty infiltrutions were particularly proaounced

in the oconnective tissue bundles and the elastic fibers of the thickened
adventivia. The lipoid deposit in the intima of the small splenic arteries
is often 50 sovere in arteriosclerosis that the lumen is obstructecd.
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During the general compilation of my material (see table) I notcd
that here, too, ihe three groups of splenic urterial chunges Jescribed in
ne litcrature were prevalent: 1. hyperplastic processes, 2, hyalinc
aeposit of lipoid substances.

-
-

acposits and 2.
In the following, these 3 groups shall be discussed individually.

I nave exumined a4 total of 50 spieens. The material was ovbtained
from tne Peter-Paul .lospital at St. Petersburg and included corpses ranging
in u-:e from 5 months to 69 years. Those ciases revealiny a pronounced
intimil thickening of the aorta of varying degree and of fatty or fibrous
craracter, were prefecred. My designation of splenic arteries is patterned
on .eidenreich, who differentiates 1. trabecular arteries, 2. centrul
arteries, 3. pulpar arteries and 4. branches of the penicillus. The
latter 3 groups showed very similar changes in my material and thcrefore
w11l be consolidated at the appropriate places under the designation
nsmall splenic artcries." In some cases the Art. lienalis was also exandned
for reasons of comparison.

The post mortem material was fixed in Orth's mixture or in formmalin.
''ne scctions were prepared with the freeze-microtome and the following
stiins: Van Gicson, Weigert (elastic tissue). Sudan III. Ilematoxylin
cosin, gentian violet (amyloid).

iiyperplastic changes of the splenic arteries.

.t age 5-6 montns (case 1,2) the elastic stain of cross sections of
Lraoceular arteries shows the following picture: Tne endothelium is

covered on the outside by 4 strongly serpentine Lam. elast. int.

The

latter is scen
Ltnercfore o o

on cross sections us densely packed points, consisting

row of longitudinal elastic fibers.

The media is composed

of 3-L rows of circuiirly oriented smooth muscle fibers. Selween these
thiere sre very finc serpentine elastic fibers, also with circular courses.
Outward from the media is the weakly pronounced Lam. elast. ext. The
narrow, [ibrous adventitia reveals only a few elaslic fibers.

I the 2d year (case 3,4) the microscopic appearance of the travecular
orterics is changed but littles The Lam. elast. int. is wore pronovuiced
irnd il5 disrupted character is even more distinct on cross sections. The
L. elast. ext., also consisting of a row of longitudinal elustic fiobers,
is a.so more evident. The elastic network of the adventitia is still
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indistinet at this age, but may be recognized in places. Generally, the
wicroscopic appeurance of tne trabecular arteries does not show notcwortiy
chia, ;5 up to the 20th year. In later yeurs the wall layers of these
arteries vecone tnicker; the Lam. eiast. int. becoues wider, copious
e.zstic fibers appear in the media, the elastic network of the adventitia
vecomms denser, the individual fibers thicker.

I was able to demonstrate a diffusion of the ilam. elasi, int. in the
LreabGCuldr arb=riss viuly in uhe 30l year (No. 14, 28). The lonciisminil
socbion of a urabecular artery of case 15 shows the following: Therc is

* o second, newly formed lumella locuated on the inside of the Lam. clusu.
int. T.e intervil between these two lamellae is occupica by longitudinas
nuclel of muscle fibers. The elastic fibers of the adventitia form J
aerice .network.,

I observed this intimal thickening almost witnout exception in olidcer
miterial (KNo. 16-50), and its intensity usually increases with advancing
age. Thus the intima of a trabecular artery of a 56~year-old mun (case 35)
consists of 2, in ulaces of 3 lamella: which apparently huve devcloped LY
a split in the Lam. elast. int. Thers are longitudinal muscle fibers
between these elastic lamellae. The medis and adventitia show the oicture
described above,

The central and pulpar arteries show few difierences and will
tnerefore be discussed together.

In children aged 5-6 months (No. 1 and 2), longitidinal seclions of
the arteries show a thin but distinctly pronounced homogeneous Lam. eluast.
int. under the endothelium. On cross sections it reveals a serpeutine
course and consists of a row of densely packed longitudinal fibers. Tne
adventitia has the same structure as in the trabecular arteries, the Lam.
elast. int. is even less distinct.

In tne second year (cuse 3,4) the structure of tne central and pulpar
arteries just described becones more distinct. At this age some urterices
of this type fail to show any Lam. elast. ext., and the nuscle fibers of
the media are surrounded only by a delicate network ol elastic and
colla enous fibers. .

4ith advancing age the Lam. elast. int., as alreuady descrilbed in
connection with the trubecular arteries, becomes thicker .nd is eipressea s
4 distinct interrupted line on cross sections. The elastic networi: and the
collusenous fibers of tae adventitia also bucome more pronounced. The
media vives evidence of an increase in muscle fibers, now deposited in
2-3 rows. A cleavage or splitting of the Lam. elust. int. could not ve
cdemonstrated with certainty in this group of arteries.

Coricerning the penicillus branches, they showed only an incre:sc in
elustic fibers of tiw adventitia with advaneing age.
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rt. lienalis. On cross sections of the .irt. lienalis of children
+oed 5=06 nonths (case 1,2), the Lam. elast. int. is situated next to the
cniothelium in the form of a nomogeneous, circulir lamella. The media
consists of 12-15 rows of circulur muscle fibers with w'vy, also circular
elwslic fibers between thenm.

-’

The adventitia is broader than the media. In its ocuter liyers the
clistic fivers are looser and with circular courses on cross sectious
(case 2). In the inner part of the adventitia the elastic fibers of t
Lain- soubaon ate wwae Jdensely packed, interrupted, and seer to be couwmnosed
u; Lndividu¢l noints und rods; we are thorefore dealin: witn a networic of

stic [ibers that are cut both crosswise and at an angle. ietucen Liese
cl.st;c fibers there ure conmuctive tissue cells and fibers running in
cvery direction. A Lam. elast. ext. 1s not always evident on the borucr
ol the media,

In the second ycar (case 3,4) the cross section of the art. lienalis
sibows the followin: picture: .. short portion of the vascular diameter
roveials a distinct cleavage of the Lam., elast. int. into 2 lumcllae.

‘nere ire lonsitudinal smooth muscle fibers Letween the latter. The media
shiows the same structure as in tne previous case. The adventitia is aluost
as Wi le us the media, The elastic networx is denser, more coimpact in the
inner lasyers of the adventitia. The Lam. elast. ext. is not present
taroughout the entire vascular circumference.

4t an advanced age a partial cleavage of the lLam. eiast. int. is
invariably present, now more distinct, now rore weukly pronouncea. In thc
35th year (case 25) the Lam. elast. int. of the .rt. lienalis is alrcudy
split alonr Lhe entire vascular circumference on cross sections. .l some
places of the vascular circumference, 2-3 rows of sioth, longitudinal
mascle fibers are occupying the space between the two lamellae; i.e. a
Joresian musculo-elastic layer. In one part of the vascular circuiafcrence
tnere are also newly sepurated lamellae and fibers on the inside of the
layer, resultin? in occasionally quite considerible intimal thickening of
G u‘aohxc-hyperplastic character. The media has more elustic fibers than
aerelofore. The elastic network of the adventitia is directly oroximal to
tiic .edia in form of a narrow wreath. A Lam. elast. ext. canuot ve
desonsirated.

..ith advancing age this appearunce of . musculur-eizstic and clasiic-
hvnbrﬂ astic intimal ti.ickenin; is re;ularly repeated in every cusc and
uistinetly cains in intensity. On the cross section of the .ru. licnalis
0! o 38-year-old min (case ¢5) there is a thickenin: of tihe intinmz,
irrocular in width and located inside of the cleft L elust. int., composcd
0! u newwork of connective tissue fibers and thin, elastic fibers thait
ansstonmose with o predominantly circular orientation. Tne latter
apparently have no connsction with the Lam. elast. int. (the conneciive
tissue layer of Jorcs).

after the 4Cth year the intimal thickening just described, the conucce-
tive tissue layer, is seen frequently in the art. lienalis, and someliues




talics on 4 pronounced form (case 18,45,46). Tha ‘connec’c.ive tissue layer

eithor borders directly on the Lam. elast. int. or on the clustic-iirper-
plastic or nuscular-elastic layer, ;

Exanmination of the hyperplastic changes of tlic splenic arterics leud
ma to the following conc],usionu

. X In the splenic arteries the hyperplastic changes increase con-
stantly with advancing age, comienncing in the first year of life.

2. Tho nyperplastic changes of the small arterles arg c:pioused in
tiic increasing enlarpgement of the Lam. elust., int. and the hel,ntcned
develonuent of the elastdc and collagenous fibers of tho adventitia.

3. The Lam. elust. int. of the trabecular arteries widens vilk
increasing aze. In middle age a cleavage of the lam. elast. int. may
occur, &3 well us a development of a muscular-elastic and elastic-h;per-
plastic layer, also increasing with advancing age. The elastic network
of the adventitia becomes thicker with advancing age; the individual [ibers
move closer togetner. The quantity of circular elasti¢ und muscular llocr‘b
in the meuia also increases.

4, The hyperplastic changes of the ..rt. li:mali.s start already in
childhood (cleavage of the lam. elast. int.) and may reveal the development
of all 3 Joresian layers in the thickened intima in idddle age.

2. Socalled "hyaline degeneration® of the
splenic arteries,

In examining the changes of the splenic arteries, I was able to
demonstrite homogeneous masses on the inside of the media in 35 out of 50
cases, giving a yellow reaction to van Gieson and a negative amyloid;
they therefore consisted of deposits of socalled hyaline.

Depending on the intensity of the changes{ caused by these denosits,
3 degrees of hyalinosis may be differentiated microscopically in the
soplenic arteries:

Tiue lst degree: Inward {rom the media and Lam. elas.. int. there
are homogeneous nasses stained yellow by van Gieson. These now envelope
the entire vascular circumference awd form a narrow circle, now lie in
irrepular masses in various parts of the vascular circumference. The
meala is pusned slightly outward, but retains the repular arrangement of
muscle fibers. Toward the lumen the hyaline masses are directly covered
oy the endotnelium. The Lam. elast. int. is expanded and has lost its
wavy torm. The adventitia is unchangeu in comparison to cases without
hyaline. i

Tne 2d dsgree: The vasculur luumen is distinctly narrowed and

surroundeu oy a wide ring of compact, homogeneous nasses. The melda is
cons.derably narrowed and displaced outward. The muscle f{ibers losec ihc
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resnlar cnaracber of their ciraular course. The Lam. elast. int. louses
ivs wavy form, is expanded, displaced outwardi. In places it scous
'rag.ented and occasionally cannot be seen at all in its' entirety; only
isolated fragpmnts are recognized.,

Tho 3rd dopreet. The vascular lumen is consldorably naipowsd, The
Lndividual wall layers of the arteries can no lounger be difierencinted.
They appear in the form of a wide ring of homogencous rasses witn 1 uvarely
visible luimen in the center. Occasionally, isolated cell nucici miy ue
founu in trnese homoenecus masses, eviden:tly of iwusclo cells. The Lam.
a'.at, int. canuol be seen at all, nor cun tne elastic netweor!: cf Lhe
advontilia ve deronstrated in many cases.

11 3 desrees ol change in the splenic urteries cansed by hvalince
wcausits my be observed in the same case. i'requently a severoly changed
vessel 1s scen next to one with an unimpaired structure. ‘

;

ayaline degeneration afflicts vrimarily the brancheé ol thue penicillus,
followed Ly the pulpsr arteries and central arteries.  llyaline deposits
in tie trabecular arteries ure considerably rarer and less o:teqasive
(vast 27, 18 and others).

iy material gave evidence of hyaline aeposits in the splanic art.rics
in early childhood -- in children 5, 8 and 12 years old. ' It must bc noted
that uo to about the 20th year hyaline is found usually in isoluted
artcries of the spleen (case 5-9); after the 20th year we usually sce
exlensive hyaline degeneration of nuny arteries in the majorily of cuses.
'The degorce of degeneration does not always ocorrespond to the age, nowzver.

I have been unable to discover a relationshin etween the symntonr of
hyaline deposits and the type of disease (cf. also the papers of ilerxheimer
and Matsuno).

The results obtained relative to the hyalinosis of the s)lenic
arteries may be summarized as follows:

1. The "hyaline degeneration' of splenic arterics is a very
frequent occurverice and begins in early childhood.

2. The ueposit of hyaline commences in the intima of the small
splenic urteries, inward from the Lam. elast. int. With increasing
hyaline deposits the Lam. elast. int. is displaced outward, becomes
fr.ozmented and finslly diseppears altogether. The media 1s ulso displaced
outward and atrophies.

3. Fatty deposits in the splenic arterieu.
The mterial tested by me frequently revealed fatty acposits in tne

splenic arteries, occurring in 3 different types.

[ = ey
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Type 1: The fatty deposits are found preferably in the homo;encous
hyalin: msses of the arterial wall. Usually fut may alrsady be found
in the walls at a youthful age (case 5-10), at which time they contain
only scanty hyaline (Fig. 1). No fat is found in the media und adventitiz.

/o gee tne most.diverse pictures in the arterias with .ora otron/ly
uronounced hynline degeneration (case 17,23,29,42,47 and others),
densnding on the degree of fatty deposit. Thus arteries are scen with
large masses of hyaline umd only scant amounts of fat in the fora of
izolated drops, small diffusely distributed rasses or finely sraiued
deposits. .t tines the fat is distributed in focl, sometimes it envelopes
the entire vascular circumference. Frcquently the fat is denositcd only
in thc oubler layers of the hyaline masses proxiiml to the media (iig. 2).
The part of these masses turned toward the luwen contains no fut (case 35,
37). .inally, arteries are found in which the entire hyaline mass is
completely permeated with fut. Cross sections of suchjarteries show a
wide wreath of fatty misses around the lumen; the latter may cven be
closed completely thereby (case 39, 49 and others).

In all variations of fatty deposits in arteries with distinctly
pronounced hyaline degeneration discussed so far, the media is more or
less distinctly visible and fatty aggregates are seon at the nuclear
poles of their muscle cells, or the media has become completely unrccog-
nizable in its structure owing to the hyaline masses deposited in the
vasculur wall (see above). Less frequently such cases also reveal futty
deposits in tne adventitia, in the form of fatty aggregates alon; tno
elistic fibers. ‘

Tnis type of fatty deposit was seen in my material starting with
the 5th year, i.e. from a point when hyaline degeneration was already
present. The fat is deposited secondarily, and this only in the urteries
where hyaline is already oresent, i.e. preferably in the smull arterics,
in the branches of the penicillus, the pulpar arteries and the ceutral
arteries.

Type 2: Here the fat is deposited primafily along the elastic
mebranes and fibers of the intima, especially in the trabeculur arteries.
Microscopic examination reveals a scrpentine fat line inward from the
media, corresponding to the progression of the lLam. elast. int., now
surrounding the lumen in the shape of a ring, now occupying only 2 part
of tne vasculsr circumference (Fig. 3, case 38,40 and others). In the
media, fat drops are usually demonstrable at the nuclear poles of the
muscle cells. Tne aaventitia reveals only small amounts of fat along
the elastic fibers.

This type of futty deposit is found also, though not exactly with
freguency, in the central arteries and the pulpar arteries, in which no
hyaline is demonstrable (case 38,47). If hyperplastic intinul thickening
of the trabeculur arteries is present, the fat is deposited along all
elastic fibers of the hyperplastic intimal section.

i o]
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I ovserved this type of fatty degeneration of tne splenic arterics
~e.tioned in my material starting from the 40th year (casec l4,1¢). It dis
+ Iraoquent occurrence in advanced age. Thisitype may be considercd to be
charsctoristic for the art. lienalis and it appears here sinultanzously
with Lne cleavage of the Lum. elast. int., i.e. already in the 2d yeur,
Judrin: fiom ny muterial (cf. above —- hyperplastic changes of thie spienic

arterins).

“ype 3 (iig. 4 and 5). Here the fat is diffusely deposited in all
layers of the vascular wall of the splenic arteries, althouzn it prefers
vhe adventitia., This type of fatty degeneration is seen imwst oftcen in
tie trabecular arteries, but it occurs also in the smaller art.ries.

It is vorth mentionin;, that in these cases there is f{requently a
simultincous pronounced fatty degeneration of the capsule ana the
.rabeculae, followir, the elastic fibers of the deeper cansuliar laycrs
izn. the trabeculae. In all such cases copious amounts of fat are found
also in the protoplasm of the pulpar cells, apparently these ure reiiculo-
cndo thelial cells. In the arterial wall it is primarily the udventitia
that is affected by fatty deposits in these cases (case 14,30,42,50 and
others). llere the fut is also concentrated along the elastic [ivers. In
Lae modia the fut 1s usually seen as small drops at the nuclear noles of
ruscle cells. In the intima the fat deposit follows the elastic {ibers
(prelerably in the trabecular arteries)(Fig. 4), or it takes place in the
nyaline sr.sses if such are present (case 42 and others; small splenic
arteries). % '

The last type of fatty deposit was rarer among my material than the
two types described previously, and this only after the 4LOth year. It
was noted further in some of these cases that the bloodiplasma in the
arteries gave an orange=-colored hue after staining with Sudan III (case
29,32,39 and others).’

The 3 types of futty degeneration described by us do not represent
isolatced, strictly delineated forms, as they occur in all possible
comvinations. Thus, for instance, the same case will often reveul sm:ll
wricries with fatty deposits in the hyaline masses, but intimal fatty
degeneration in the trabecular arteries (type 1 and 2). <hc simuliancous
fatty deposit in the hyaline masses and along the elastic fibers of the
intima in dif{fuse splenic fatty degeneration (type 3) has already been
rernitionea above,

Generally, it sust be said that fatty deposits in the splenic arveries
occur guite frequently and were demonstirable in various degrees of severity
and form at a wore mature age in almost all of the spleens cxamined by ne.
Fay is present in the hyaline masses at an early age, even in children;
thn cluce Lypes cppesr only at a more mziure age, tub then in almost ull

CasSys,.

Tne chances in the s vlenic arteries observed by rme iy b2 clusuilicd
in 2 srouns. To jsroup 1 belong all hyperolastic chun_es of the larger
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splenic urtories (trabecular arteries, less frequent.lf;' cuitril arierics),
which increase regularly with advancing age. 'These chunges apoarenily
Ars a couwon cenile manifestation amd depend onftie increabud deiuwis on
Liis functional performince of the vascular isystem (ilerxheiher, iitsuno),
which. lucrease with age; this being applicable also to tie other urlerlcs,
.. the coronary vessels of the heart (Molkoff). Id later yonru thaoa
hymerplastle c.inges are connected also with the hyaline degener.tion of
tr2 soaller anlenic arteries, since a considerable impediment to thc
bloor circulation anparently develops inthis case. Sirdlhr conditions
ar: found also ia the kidneys (Fahr, Benda!and others).

Thus tii: hyperplastic changes of the sulenic o.rteriefs% which
4 n.oently represent a functional adaptation, must be strictly delincated
from Lae other pathological processes observed herec. Ufjthe latter, we
are cenling in the spleen primarily with hyaline and fatty deposits.
1..:5¢ LwWo processes are similar in that substances appear in the arterial
wall in poth cases wnhich do not represent decomposition products of lihe
(. maents contained in the arterial wall, but aré primarily deposited
Lstween thew. lowever, the localization amd nature of these deposits arc
rudicully different.

t‘z,

Tne nyaline deposit represents an independent proces%which
customarily affects only tie suall arteries of the internal orpans and
wilch must be sharply separated from atherosclerosis asjconceivea by
sarcasand, 1schoff ami others; this form of .hyalinosis has no part in tue
atherosclerosis of the large arteries and does bot evoke secondary nyper-
nlastic processes in tne intima. ’zf

Concerning fatty deposits in the splenic arteries, that form marked
by isoiates fatty aggregates along the elastic fibers of the intim
(Lrabecular arteries) is completely analogous to the intimal fatty
dereneration of the large vessels, i.e. to the form which i8 characteristic
also for the 4. lienalis (see above). This process cannot Be compietely
identificd with atherosclerosis, however, since the seconiary hyperplastic
changes and cell reactions are absent from the splenic arteries, and it
scens more appropriate to speak of simple "fatty degeneration." The 3rd
tynz is similarly marked oy fatty deposits along the elastic fibers, vut
here Lhis rocess is spread diffusely over the entire elastic fiver
nrwwork of the stroma and the other splenic elements. The fact that sone
o i cases discussed above gave evidence of a umicroscopically distinet
lipcuia, offers additional interest. This circumstance mdy possibly
indicate the etiologzy of this type of fatty degeneration, jvhizh tncn
would oe found in an increased lipoid content of the dlocd.

Witn the lst Lype of fatty lejosit we are finally dealing with
secondary fatty degeneration of the hyaline rasses, as observed also in
connection with amyloid; I was aole to confirm this in one case of wayloi
spleen (case 20). This type is interesting to the extent thaut here tie
significance of local conditions for the depo os fat is ciearl/ inulcutled.
‘e pnysical-chemical conditions presumably prescnt in the hyaline iv-5s25
are very favoruble to the settling of fatty masses supplied froa tic weislue,

10
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an% ti:is conultion is probably to bluae for the falty aepener:i.iion of the
r._aline masses occurring at such an early stage.

The aeposit of fat in the hyaline mssses ami in the i.terasdiary
sussiance, along vhe elastic fibers sc frequently cbserved, are orocesses
c.ozely related in their nature. .pnarently a suitable substuance is
irnolved in which the fat preddipitates esasily, as is the case also in
or-anized thromw (Zinserling).

Yinadly, the difference vetween the alterative types of tae travecular
ies and those of the small soplenic arteries ueserves to be pointea

sce above). Tie tr.becular arteries reveal processes tuat aporoximaie
vhose of tine a. "ienalis and that simulate the well-xnown appearance of
atheroscoerosis. iowever, all ine changes cnaructeristic of atheroscierosis,
such as the agyregation of lipoid-contalninz cells, fibrous intimal
tiicwenin;, secondary calcium deposits, cannot be demonstruted nere.

I1lustrutions

Fig. 1. Central artery in the spleen of + b-year-old child (case 7).
livaline deposit with futty degeneration. (ratty process type 1). s5tain
of all preparations witn hematoxylin-Sudan III.

Fiz. 2. Central artery in the spleen of un adult (case 19). iigh
sruce deposit of hyaline with scant fatty degeneration (fatty »rocess
type 1).

Fig. 3. Centrul artery (case 38). Fatty degeneration of the inner
elastic lamella (type 2).

Fig. 4. Trabecular artery in longitudinal section (case 47). TFatty
deseneration of the inner elastic lamella and the elastic [ibers of the
idventitia. Hyperplastic intimal thickening.

Fig. 5. (case 50). viffuse type of futty degeneration. iigh irade
futty degneration of the inner elastic lamella in a trabecular artery and
the walls of the central arteries and a few pulpar ceils. Difiuse futty
Gereneration of the fibrous tissue of the trabeculae,
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Table 1.
{the number of crosses represents the degree of alterative scv:rity). :
i
Fatty dcposits “
; 0 "o
H Q V]
H kol ) P
i g (%
[»] 0~ 0] .
. s PO ] ) Y
O (S o @ o % [ IR
o 0 [Slie] -
. (&) [o N ¥ ] —~
- (SRS -~ o Q
<) ¢ - 4 = o
6] 3 % > 0 B A
=3 -3 A3 N £
— 9] e ]
Q. I~ omw - )
P o S 0w oo =}
Q ~ 3 Koot ot
. . , . o . & - B I
M. e & sex Anatomical diagnosis = 22 38 35 2
1 5 mo M High grade inanition - - - - - ,
2 6 .0 F Inanition - - - - - ’
3 2 yr F uysentery - - - - - :
L 2 yr F linanition. Pulmonary phthisis - - - - -
5 5 yr ¥ Inanition. Dysentery - # # - -
6 5 yr F Inanition. Purulent pneumonia - # £ - -
7 8 yr F Inanition. Pulmonary phthisis - ¢ A - -
8 10 yr ¥ Miliary TB. Tuberc. meningitis - ¢ ¢ - -
@) 912 yr F Pulm. phthisis. Intestinal T8 - £ A - -
10 19 yr M Inanition. Septicopyemia - O - -
11 21 yr F Heart disease. Embolism of
pulmonary artery - - - - -
12 26 yr F uJysentery. Perfor. peritonitis - Hof - -
13 35 yr F LUysentery - - - - -
li 38 yr F Stomach cancer. Atherosclerosis f ¢ # £ H
15 38 yr M Ileus 7 # ¢ ¢ -
16 40 yr F Pleur. empyemia. Dysentery P L £ - -
17 40 yr F Stomach Lwmor. Suppurative
peritonitis - HE A r -
18 40 yr F Caruiac callosity. .thero- '
sclerosis. Contr. kidney # Fhr A > Frr
19 41 yr ¥ Pulmonary phthisis # e A -
20 42 yr X Pulmonury phtaisis. Nephrosis # - - - -
] 21 L2 yr F Lobir pneumonia - - - - -
22 47 yr M Purulent hepatic echinococcus. ’
depticopyemia - P - F # i
23 47 yr ¥ Inanilion. .telepsing fever - Py AP A ¢
: 2L, 49 yr F Pulm. vhthisis. .therosclerosis # A £ F
5 25 50 yr i iiigh ;rade atherosclerosis, .
: Pulmonar, phthisis OO S - - ‘ N
20 50 yr F Inanition. Pulm, pinthisis., : ’5
' sronchopneunonia P - - - - C
; 27 50 yr X 3tc.ach cancer # H o f - -
‘ O 28 51 yr F .therosclerusia. Cercbral ) / ,
‘; hemorrh, Contr. kidney P A O F £
}
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Fatty dovesits
» )
I 3
j=f [
iose 3
Q - O QO & v on
I I < R ¥
[ O %4 ot el D
3 oo 4 °3
i 47 7% 55 &
. . O s . R R oo ~t .
ir. .ze & sex .natomical dianosis 83 22 5% @a 3
29 51 yr K .ithercosclcrosis. Lobar
puieunonia H e A S -
30 52 yr ¥ Inanition. uysentery.
atherssclerosis - 4 £ ¢
31 52 yr F leningeal endotuelioma.
atherosclerosis MHOHMHEF 4 £
32 53 yr M Relapsing fever - A #r £ ¥
33 55 yr M atheroscle sis. Cardiac
cillosity # 4 i -
O 3L 56 yr ¥ Stomach cancer. Purulent
pneumonia / P £ -
35 56 yr ¥ Stomach cancer A A M S £
36 56 yr M lelapsing fever - - - - -
37 57 yr F .thcrosclerosis. Contracted
ikidney. Eronchopneumonia R M F
38 59 yr M Coronary sclerosis. Cardiac
insufficiency P A A
39 59 yr F .therosclerosis. Lobar
pneurionia ¢ L Arb  F /
LO 60 yr ¥ uysentery # rH M
41 62 yr I .cute glomerulonephritis - - - - -
42 G2 v I atherosclerosis. Contracted
iddney Ot M #+
L3 03 yr F  .therosclerosis. Contracted
xidney. Sronchopneuiionia Mt A P -
LI, O yr N atherosclerosis. Seftening .
of the brain o :‘/ HHr - F
45 65 yr ¥ Inarition. Dysentery ¢ 7 P4 #
46 66 yr F Utcrine cancer. Jysentery ;f/ - - P -
47 67 yr M Inanition. Lobar pneumonia ps ;’?‘7‘ A A
48 67 yr ¥ Inanition. Jysentery :‘/ A A -
49 67 yr ¥ Inanition. Dysentery 4 # # ¢ -
50 69 yr F Pancreatic cancer. Dysentery H - - HE e
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